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Using  the  Corps  of  Engineers  screening  criteria  for 
review  of  spillway  adequacy,  it  has  been  determined  that  the 
dam  would  be  overtopped  for  all  storms  exceeding  approximately 
2  percent  of  the  PMF.  The  overtopping  of  the  dam  could  cause 
the  erosion  of  both  abutments  and  the  downstream  face  of  the 
dam  resulting  in  dam  failure,  thus  significantly  increasing 
the  hazard  to  the  loss  of  life  downstream.  The  spillway  is 
therefore  adjudged  as  "seriously  inadequate"  and  the  dam  is 
assessed  as  unsafe,  non-emergency. 

The  classification  of  "unsafe"  applied  to  a  dam  because 
of  a  "seriously  inadequate"  spillway  is  not  meant  to  connote 
the  same  degree  of  emergency  as  would  be  associated  with  an 
"unsafe"  classification  applied  for  a  structural  deficiency. 

It  does  mean  that  there  appears  to  be  a  serious  deficiency  in 
spillway  capacity  and  if  a  severe  storm  were  to  occur,  over¬ 
topping  and  failure  of  the  dam  could  take  place,  significantly 
increasing  the  hazard  to  loss  of  life  downstream  of  the  dam. 

It  is  therefore  recommended  that  within  3  months  of  not¬ 
ification  to  the  owner,  detailed  hydrologic/hydraulic  investigations 
of  the  structure  should  be  undertaken  to  more  accurately  determine 
the  site  specific  characteristics  of  the  watershed  and  their  affect 
upon  the  overtopping  potential  of  the  dam.  The  results  of  these 
investigations  will  determine  the  appropriate  remedial  measures 
which  will  be. required  to  achieve  a  spillway  capacity  adequate^ 
to  discharge  the  outflow  from  at  least  the  one-half  PMF.  ;within 
12  months  of  the  date  of  notification  to  the  owner,  modifications 
to  the  structure,  doomed  necessary  as  a  result  of  studies,  should 
haw  been  completed.  In  the  interim,  a  detailed  emergency  action 
must  be  developed  and  imp!  omen  tod  during  periods  of  unusually 
heavy  precipitation.  ,'.l. so,  ai  ound-t  he-clwk  surveillance  of  the 
structure  must  be  provided  during  these  periods. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be  ob¬ 
tained  from  the  Office  of  Chief  of  Engineers,  Washington,  D.  C., 
20314.  the  purpose  of  a  Phase  I  Investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  human  life 
or  property.  The  assessment  of  the  general  condition  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigations,  and  analyses  involving  topographic  mapping,  sub¬ 
surface  investigations,  testing,  and  detailed  computational  eval¬ 
uations  are  beyond  the  scope  of  a  Phase  I  Investigation;  however, 
the  investigation  is  intended  .to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was  lowered 
or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  other¬ 
wise  be  detectable  if  inspected  under  the  normal  operating  environ¬ 
ment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  con¬ 
ditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 

Only  through  frequent  inspections  can  unsafe  conditions  be  de¬ 
tected  and  only  through  continued  care  and  maintenance  can  these 
conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest  rea¬ 
sonably  possible  storm  runoff),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding 
that  a  spillway  will  not  pass  the  test  flood  should  not  be  in¬ 
terpreted  as  necessarily  posing  a  highly  inadequate  condition. 

The  test  flood  provides  a  measure  of  relative  spillway  capacity 
and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 
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STATE  LOCATED 
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STREAM 
BASIN 

DATE  OF  INSPECTION 


Hempstead  Lake  Dam,  NY  108 

New  York 

Nassau 

Mill  River 

Long  Island 

March  13,  1981 


ASSESSMENT 


The  examination  of  documents  and  the  visual  inspection 
of  Hempstead  Lake  Dam  did  not  reveal  conditions  which  constitute 
an  immediate  hazard  to  human  life  or  property.  However,  the 
dam  has  some  deficiencies  which  require  further  investigation 
and  remedial  action. 

Using  the  Corps  of  Engineers  screening  criteria  for 
review  of  spillway  adequacy,  it  has  been  determined  that  the 
dam  would  be  overtopped  for  all  storms  exceeding  approximately 
2  percent  of  the  PMF.  The  overtopping  of  the  dam  could  cause 
the  erosion  of  both  abutments  and  the  downstream  face  of  the 
dam  resulting  in  dam  failure,  thus  significantly  increasing 
the  hazard  to  the  loss  of  life  downstream.  The  spillway  is 
therefore  adjudged  as  "seriously  inadequate"  and  the  dam  is 
assessed  as  unsafe,  non-emergency. 

The  classification  of  "unsafe"  applied  to  a  dam  because 
of  a  "seriously  inadequate"  spillway  is  not  meant  to  connote 
the  same  degree  of  emergency  as  would  be  associated  with  an 
"unsafe"  classification  applied  for  a  structural  deficiency. 

It  does  mean  that  there  appears  to  be  a  serious  deficiency  in 
spillway  capacity  and  if  a  severe  storm  were  to  occur,  over¬ 
topping  and  failure  of  the  dam  could  take  place,  significantly 
increasing  the  hazard  to  loss  of  life  downstream  of  the  dam. 

It  is  therefore  recommended  that  within  3  months  of  not¬ 
ification  to  the  owner,  detailed  hydrologic/hydraulic  investigations 
of  the  structure  should  be  undertaken  to  more  accurately  determine 
the  site  specific  characteristics  of  the  watershed  and  their  affect 


upon  the  overtopping  potential  of  the  dam.  The  results  of  these 
investigations  will  determine  the  appropriate  remedial  measures 
which  will  be  required  to  achieve  a  spillway  capacity  adequate 
to  discharge  the  outflow  from  at  least  the  one-half  PMF.  Within 
12  months  of  the  date  of  notification  to  the  owner,  modifications 
to  the  structure,  deemed  necessary  as  a  result  of  studies,  should 
have  been  completed.  In  the  interim,  a  detailed  emergency  action 
plan  must  be  developed  and  implemented  during  periods  of  unusually 
heavy  precipitation.  Also,  around-the-clock  surveillance  of  the 
structure  must  be  provided  during  these  periods . 

In  addition,  the  dam  has  a  number  of  problem  areas  which, 
if  left  uncorrected,  have  the  potential  for  the  development  of 
hazardous  conditions  and  must  be  corrected  within  one  year. 

These  are: 

1.  The  gates  for  the  low  level  outlets  should  be  re¬ 
paired  and  made  operable. 

2.  The  brush,  saplings  and  debris  should  be  removed  from 
the  downstream  slope.  All  coniferous  trees  should  be  removed 
while  larger  hardwood  trees  should  not  be  removed,  but  should 

be  inventoried  and  their  condition  monitored.  If  a  tree  dies, 
the  area  around  the  tree  should  then  be  monitored  for  possible 
seepage.  A  program  of  periodic  mowing  and  cutting  should  be 
provided . 

3.  All  trees  and  brush  on  the  upstream  face  should  be 
removed  and  periodic  mowing  and  cutting  provided. 

4.  Slope  paving  stones  missing  from  the  upstream  face 
should  be  replaced. 

5.  The  aqueduct  and  outlet  pipelines  should  be  carefully 
inspected  and  their  capacity  confirmed. 

6.  Provide  a  program  of  periodic  inspection  and  mainte¬ 
nance  of  the  dam  and  appurtenances  including  yearly  operation  and 
lubrication  of  the  reservoir  drain  sytem.  Document  this  informa¬ 
tion  for  future  reference.  The  emergency  action  plan  described 
in  section  7. Id  should  be  maintained  and  updated  periodically 
during  the  life  of  the  structure. 


Approved  by: 
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-Col.  W.M.  Smith,  Jt., 


New 


Yorkt8iift)if1*V7,9ineer 


Date : 
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SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority 

The  Phase  I  inspection  reported  herein  was  authorized 
by  the  Department  of  the  Army,  New  York  District,  Corps  of  Engi¬ 
neers  by  Contract  No.  DACW  51-81-C-0008  dated  14  December  1981 
in  fulfillment  of  the  requirements  of  the  National  Dam  Inspec¬ 
tion  Act,  Public  Law  92-367,  8  August  1972. 

b.  Purpose  of  Inspection 

The  inspection  was  conducted  to  evaluate  the  existing 
conditions  of  the  dam,  to  identify  deficiencies  and  hazardous 
conditions,  to  determine  if  these  deficiencies  constitute  hazards 
to  life  and  property,  and  to  recommend  remedial  measures  where 
required. 

1.2  DESCRIPITON  OF  THE  PROJECT 

a.  Description  of  the  Dam  and  Appurtenant  Structures 

The  Hempstead  Lake  Dam  is  composed  of  an  approxi- 
mately  1,200  foot  long  earth  embankment.  The  crest  of  the  dam 
is  74  feet  wide  and  its  maximum  height  above  the  river  is  24 
feet.  The  upstream  face  of  the  dam  is  paved  with  stone  and  the 
upper  part  of  the  dam  has  a  slope  of  1V:1H,  while  the  lower  part 
of  the  dam  has  a  slope  of  1V:3H.  The  downstream  slope  of  the 
dam  varies  non-uniformly  due  to  highway  embankment  fill  which 
has  been  placed  over  the  years. 

An  intake  tower  located  to  the  left  of  the  center 
of  the  dam  contains  five  gated  openings  at  three  different  ele¬ 
vations.  These  intakes  supply  two  36-inch  cast  iron  pipes  which 
supply  a  horseshoe-shaped  (6'  Wide  x  5"  High)  water  supply  aqueduct 
which  passes  under  the  dam.  The  gates  are  controlled  from  a  house 
located  at  the  top  of  the  intake  tower.  Located  below  the  gate¬ 
house  within  the  tower  are  four  uncontrolled  spillway  openings 
(6'  Wide,  2 '-2"  High)  which  discharge  into  the  same  aqueduct  as 
the  low  level  water  supply  intakes. 
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b.  Location 

Hempstead  Lake  Dam  is  located  on  the  Mill  River  in 
Hempstead  Lake  State  Park  near  the  Village  of  Rockville  Centre , 
New  York.  Lake  Drive  near  its  intersection  with  Peninsula  Boule' 
vard,  passes  over  the  top  of  the  dam. 

c.  Size  Classification 

The  dam  is  24  feet  high  and  has  a  reservoir  with  a 
maximum  storage  capacity  of  2,300  acre-feet  and  therefore  is 
classified  as  an  intermediate  dam  (storage  capacity  >1,000 
acre-feet,  <50,000  acre-feet). 

d.  Hazard  Classification 

The  dam  is  in  the  rthigh"  hazard  potential  category 
because  of  its  location  within  a  developed  suburban  area  and 
the  close  downs tream  proximity  of  major  highways  and  residences. 

e .  Ownership 

Hempstead  Lake  Dam  is  owned  by  the  New  York  City 
Bureau  of  Water  Supply.  The  person  to  contact  is  Mr.  Edward 
Conway,  Acting  Borough  Engineer,  Queens  at  119-45  Union  Turn¬ 
pike,  Forest  Hills,  New  York,  11375,  Telephone  Number  (212) 
520-3467. 

f .  Purpose  of  Dam 

The  dam  impounds  water  as  part  of  the  New  York  City 
Water  Supply.  The  water  has  not  been  used  for  this  purpose, 
however,  in  several  years. 

g.  Design  and  Construction  History 

The  dam  was  designed  and  constructed  in  1873  for 
the  Brooklyn  Water  Company.  The  designer  and  constructors 
are  not  known. 

h.  Normal  Operating  Procedure 

There  is  no  normal  operating  procedure  nor  records 
of  past  operating  procedures. 

1.3  PERTINENT  DATA 


a.  Drainage  Area,  Square  Miles  14.9 


b.  Discharge  at  Damsite,  cfs 

Ungated  Spillways  Inlets  - 

Maximum  Capacity  -  Two  36-Inch 
Cl  Pipes  320 

Total  Discharge  Maximum  Pool  320 

c.  Elevation ,  Feet  Above  MSL, 

USGS  Datum 

Top  of  Dam  34.0 

Maximum  Pool  34.0 
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Spillway  Crest  29.0 

Invert  Water  Supply  Intake  1  18.0 

Invert  Water  Supply  Intake  2  18.0 

Invert  Water  Supply  Intake  3  13.9 

Invert  Water  Supply  Intake  4  12.5 

Invert  Water  Supply  Intake  5  12.5 

Reservoir 

Length  of  Normal  Pool  (Feet)  5000 

Surface  Area  of  Maximum  Pool 
(Acres)  183.3 

Surface  Area  of  Normal  Pool 
(Acres)  149.4 

Storage,  Acre-Feet 

Reservoir  at  Spillway  Crest  1400 

Reservoir  at  Maximum  Pool  2300 


Dam 

Type 

Length  (Feet) 
Upstream  Slope 


Downstream  Slope 
Crest  Elevation  (MSL) 
Crest  Width  (Feet) 
Grout  Curtain 
Cutoff 


Earth  Embankment 

1,200 

Paved  with  Stone 
Upper  IV : 1H 
Lower  IV: 3H 
Varies  Non-uniformly 
34 
74 

None 

"Puddled"  to  El  -13 
(unknown  material) 


Spillway 

Type 

Size 

Crest  Elevation  (MSL) 
Upstream  Channel 
Downstream  Channel 


Uncontrolled  Overflow 
Slots  into  Outlet  Works 
4  @  6  ft  wide  x  2' 2"  hich 
29 

None 

Horseshoe  Aqueduct 
6 "  wide  x  5 '  hiqh 


Reservoir  Drain  and  Pipelines 

Upstream  -  An  intake  tower  is  located  on  the  up¬ 
stream  face  of  the  dam  slightly  to  the  left  of 
center  of  the  dam.  There  are  five  intakes  at  three 
different  elevations  (see  Table  )  which  eventually 
supply  a  horseshoe-shaped  aqueduct  with  a  six  foot 
wide  base  and  a  maximum  height  of  five  feet. 


Water 

Supply 

Intake 

1 

2 

Dimensions 
'9"  W  x  3’ 3" 

H 

Invert  Elev. 
18 '  MSL 

Water 

Supply 

Intake 

2 

2 

»  g  « 

w 

x  3 

'3" 

H 

18’ 

MSL 

Water 

Supply 

Intake 

3 

2 

•  g  n 

w 

x  2 

t  g  it 

H 

13.9' 

MSL 

Water 

Supply 

Intake 

4 

2 

i  g  ii 

w 

x  2 

i  g  it 

H 

12.5' 

MSL 

Water 

Supply 

Intake 

5 

2 

f  g  ii 

w 

x  2 

t  g »« 

H 

12.5' 

MSL 
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The  intake  discharges  into  a  common  chamber  6  feet 
x  20  feet.  From  the  chamber,  two  36-inch  diameter 
cast  iron  outlet  pipes  about  38  foot  long  joint  and 
enter  a  brick  horseshoe-shaped  aqueduct.  The 
aqueduct  can  provide  discharges  into  either  the 
NYC  Water  Supply  System  or  into  South  Pond  located 
about  1/4  mile  downstream 


SECTION  2  -  ENGINEERING  DATA 


2 . 1  GEOLOGY 


The  records  of  the  owner  contain  no  data  on  site  geology. 
However,  there  is  data  available  in  the  literature  on  the  gen¬ 
eral  geology  of  the  area.  The  Hempstead  Lake  Dam  is  located 
in  the  northeast  portion  of  the  Atlantic  Coastal  Plain  Physio¬ 
graphic  Province.  This  province  is  characterized  by  sediments 
which  lack  a  definite  coherence.  The  area  around  Hempstead 
Lake  Dam  is  characteristic  of  the  south  shore  of  Long  Island 
exhibiting  topography  of  very  low  relief  and  consisting  of 
glacial  outwash  plain  sediments  of  clayey  sand,  sand  and  gravel 
deposits.  These  Quaternary  deposits  overlie  the  Magothy  Form¬ 
ation  of  the  Upper  Cretaceous.  These  are  also  primarily  clayey 
sand,  sand  and  gravel. 

2.2  SUBSURFACE  INVESTIGATIONS 


There  are  no  records  of  subsurface  investigations  car¬ 
ried  out  at  the  site.  It  is  known  that  the  surficial  soils  in 
the  vicinity  of  the  Hempstead  Lake  Dam  are  glacial  outwash  plain 
clayey  sands,  sands  and  gravels. 

2.3  DAM  AND  APPURTENANT  STRUCTURES 


There  are  no  records  or  drawings  available  with 
regard  to  the  original  construction  of  the  dam  in  1873. 

There  is  only  a  sketch  of  a  typical  section  and  some  property 
ownership  plans.  No  records  are  available  of  the  subsequent 
changes  to  the  crest  width. 

2.4  CONSTRUCTION  RECORDS 


No  information  has  been  located  in  relation  to  the 
construction  of  the  project.  The  name(s)  of  the  contractor (s) 
is  (are)  unknown. 

2.5  OPERATION  RECORDS 

In  recent  years  there  has  been  no  regular  operation  of 
the  dam  and  no  records  are  kept  of  reservoir  operation.  The 
dam  is  monitored  and  routine  maintenance  is  carried  out  by  the 
Long  Island  State  Park  Commission  (LISPC) .  No  systematic  moni¬ 
toring  of  the  performance  of  the  dam  is  in  effect. 

2.6  EVALUATION  OF  DATA 


There  is  sufficient  data  available  to  support  a  Phase 
I  evaluation  of  the  dam. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

The  visual  inspection  of  the  Hempstead  Lake  Dam 
was  made  on  13  March  1981.  The  weather  was  clear  and  the 
temperature  was  in  the  low  fifties.  At  the  time  of  the  in¬ 
spection,  the  lake  level  was  at  two  uppermost  lowlevel  water 
supply  inlets,  El  18,  about  11  feet  below  the  spillway  crest. 

b.  Dam 

The  earth  embankment  appears  to  be  in  good  condi¬ 
tion.  The  vertical  and  horizontal  alignment  of  the  crest 
appears  to  be  good  (see  Photograph  2  ) .  The  crest  width  of 
the  dam  has  been  widened  (to  74  feet)  from  the  original  design 
width  (24  feet)  to  accommodate  a  highway. 

The  upstream  slope  shows  no  signs  of  erosion  or 
distress.  The  stone  paving  is  in  good  condition  with 
only  a  few  stones  missing  and  some  small  (3-inch)  trees  grow¬ 
ing  near  the  crest  through  joints.  Additionally,  there  is 
some  minor  sediment  buildup  on  the  upstream  face  near  the  left 
abutment. 

The  downstream  slope  of  the  dam  has  been  altered 
as  a  result  of  the  widening  of  the  c rest.  The  resulting 
slope  is  non-uniform  with  its  steepest  section  on  the  upper 
portions  of  the  dam.  The  downstream  slope  is  completely  over¬ 
grown  with  undesirable  brush  and  tree  growth  with  trees  of  up 
to  18  inches  in  diameter.  There  is  no  sloughing  or  subsidence, 
although  local  depressions  exist  due  to  surface  runoff  along 
various  footpaths  perpendicular  and  parallel  to  the  slope. 

No  seepage  was  evident  on  the  downstream  slope. 

There  is  no  emergency  action  plan  for  the  project. 

c .  Spillway 

Tne  visible  portion  of  the  overflows  and  tower  which 
serve  as  a  spillway  are  in  good  condition;  it  was  not  possible, 
however,  to  ascertain  the  condition  of  the  tailraces. 

d .  Outlets  and  Pipeline 

The  upstream  regulating  gates  of  the  water  supply 
intakes  and  the  reservoir  drain  are  not  in  operating  condition. 
The  gates  are  rusted  in  position,  the  two  upper  gates  are  opened 
about  six  inches  and  the  other  three  gates  are  rusted  closed. 

The  operating  mechanisms  are  not  operable.  It  was  not  possible 
to  ascertain  the  condition  of  the  outlet  pipes  or  the  brick 
aqueduct. 


e.  Abutments 

The  abutment  contacts  and  the  abutments  are  in  good 
condition.  There  does  not  appear  to  be  any  portion  of  the 
abutments  lower  than  the  crest  elevation  of  the  dam. 

f .  Reservoir  Area 

The  reservoir area  is  located  within  the  park  bor¬ 
dered  on  its  northern  end  by  the  Southern  State  Parkway.  It 
is  relatively  flat  land.  There  are  neither  slides,  rockfalls 
or  sloughing  around  the  reservoir.  There  are  only  minor  sedi¬ 
mentation  problems  visible. 

3.2  EVALUATION  OF  OBSERVATIONS 

Visual  observations  made  during  the  course  of  the  in¬ 
spection  did  not  indicate  any  serious  problems  which  would 
adversely  affect  the  adequacy  of  the  dam  and  appurtenant 
facilities.  The  following  is  a  list,  in  order  of  importance, 
of  problem  areas  encountered  which  should  be  corrected  before 
further  deterioration  results  in  a  hazardous  condition.  Appro¬ 
priate  remedies  are  also  included. 

1.  The  gates  for  all  outlets,  which  are  rusted  closed, 
and  are  inoperable,  should  be  repaired. 

2.  Clear  all  brush,  saplings  and  debris  from  the  down¬ 
stream  slope.  All  coniferous  trees  should  be  removed  while 
larger  hardwood  trees  should  not  be  removed,  but  should  be 
inventoried  and  their  condition  monitored.  If  a  tree  dies, 
the  area  around  the  tree  should  then  be  monitored  for  possible 
seepage.  A  program  of  periodic  mowing  and  cutting  should  be 
provided . 

3.  All  trees  and  brush  on  the  upstream  face  should 
be  removed  and  a  program  of  periodic  cutting  provided. 

4.  Slope  paving  stones  missing  from  the  upstream  face 
should  be  replaced. 

5.  The  aqueduct  and  outlet  pipelines  should  be  care¬ 
fully  inspected  and  their  capacity  confirmed. 

6.  Develop  an  emergency  action  plan  for  the  project. 


SECTION  4  -  OPERATION  AND  MAINTENANCE  PROCEDURES 


4.1  PROCEDURES 

No  written  operation  and  maintenance  procedures  exist 
for  the  project.  There  is  no  normal  operation  of  the  project. 

4.2  MAINTENANCE  OF  THE  DAM 


There  is  no  regular  maintenance  schedule  for  the  dam. 

The  responsibility  for  day-to-day  maintenance  of  the  dam  re¬ 
portedly  belongs  to  the  Long  Island  State  Park  Commission  Staff. 

4.3  WARNING  SYSTEM  IN  EFFECT 


No  warning  system  is  in  effect  or  in  preparation. 

4.4  EVALUATION 

The  overall  maintenance  of  the  Hempstead  Lake  Reservoir 
is  considered  inadequate  in  the  following  areas: 

1.  The  reservoir  outlets  are  inoperable  due  to  an  absence 
of  operation  and  maintenance. 

2.  Control  of  trees  and  vegetation  on  the  downstream 
face  and  to  a  limited  extent  on  the  upstream  face. 

3.  No  formal  operation  and  maintenance  manuals  exist 
for  the  project. 
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SECTION  5  -  HYDROLOGIC/HYDRAULIC 


5.1  DRAINAGE  AREA  CHARACTERISTICS 

Hempstead  Lake  is  located  in  the  town  of  Hempstead, 

Nassau  County,  the  State  of  New  York  (Hydrologic  Unit  Code 
02030202) .  It  is  situated  in  the  Hempstead  Lake  State  Park 
just  south  of  the  Southern  State  Parkway.  The  Hempstead  Lake 
drainage  area,  as  can  be  outlined  on  the  USGS  quadrangle  map,  is 
14.9  square  miles.  However,  as  in  the  adjacent  East  Meadow  Brook 
which  has  a  similar  drainage  area  as  the  Hempstead  Lake  basin, 
it  is  estimated  that  only  9.8  square  miles  of  the  basin  con¬ 
tributes  to  the  storm  runoff  at  the  lake.  The  remaining  5.1 
square  miles  north  of  the  Northern  State  Parkway  consist  mainly 
of  largely  forested  estates,  and  all  the  precipitation  in  this 
area,  even  during  intense  storms,  infiltrates  into  the  highly 
permeable  sandy  ground. 

It  has  been  estimated  that  in  the  "effective  drainage 
area",  some  32  percent  of  the  area  is  impervious  due  to  the 
roads,  buildings,  etc.  and  that  the  construction  of  storage 
ponds,  for  aquifer  recharge,  accounts  for  about  a  15  percent 
rainfall  loss.  This  "effective  drainage  area"  is  almost  100 
percent  urbanized  and  is  drained  by  a  number  of  storm-sewer 
sub-basins,  which  may  or  may  not  discharge  within  the  basin. 

The  detailed  evaluation  of  the  impact  of  these  storm-sewers 
on  the  flood  hydrographs  is  outside  the  scope  of  this  Phase  I 
investigation. 

5.2  ANALYSIS  CRITERIA 


The  Hempstead  Lake  drainage  basin  is  ungauged.  However, 
the  adjacent  East  Meadow  Brook  basin  is  gauged  and  a  unit  hydro¬ 
graph  has  been  developed  for  the  10  square  mile  Hempstead  sub- 
area.  It  is  assumed,  for  the  purposes  of  this  study,  that  the 
basin  characteristics  are  similar  enough  to  transfer  this  unit 
hydrograph  without  any  alterations.  Loss  paraneters  were  estimated 
inaccordance  with  U.S.G.S.  Professional  Paper  627-F  (Ref.l)  to  reflect 
the  high  infiltration  capacity  of  the  pervious  soil  found  in  this  basin. 

(Ini ticil  loss  2.2  inches?  constant  loss  0.24  inches  per  hour.)  The  Proba¬ 
ble  Maximum  Precipitation  (PMP)  was  taken  from  the  National  Weather  Service 
Hydrometeorological  Report  No.  33.  In  accordance  with  the  "Recarmended 
Guidelines  for  Safety  Inspections  of  Dam",  the  adequacy  of  the  spillway 
was  analyzed  using  the  Probable  Maximum  Flood  (PMF) .  A  multi-plan 
analysis  was  performed  to  test  the  spillway  under  the  full,  0.75,  0.50 
and  0.25  PMF. 

5.3  SPILLWAY  CAPACITY 

The  spillway  at  Hempstead  Lake  is  included  as  part  of 
the  inlet  tower  works.  The  spillway  consists  of  four  arched 


openings  six  feet  wide  with  a  maximum  height  of  26  inches. 

The  four  openings  have  an  invert  elevation  of  29  feet.  The 
capacity  of  the  spillway  is  limited  to  the  capacity  of  the 
two  36-inch  low  level  outlet  pipes  (323  cfs) . 

5.4  RESERVOIR  CAPACITY 

The  normal  capacity  of  the  Hempstead  Lake  is  listed  as 
2,700  acre-feet  (117.65  million  gallons).  However,  it  is  esti¬ 
mated  that  the  present  capacity  is  about  1,400  acre-feet  since 
the  construction  of  the  Southern  State  Parkway,  which  crosses 
through  the  original  storage  area.  The  computed  surcharge 
storage  between  the  spillway  crest  elevation  (29.0  feet)  and 
the  top  of  the  dam  is  140  acre-feet,  which  is  equivalent  to 
approximately  0.17  inches  of  runoff  over  the  "effective" 
drainage  area. 

5.5  FLOODS  OF  RECORD 

There  are  no  records  available  of  floods  of  maximum 
lake  elevations.  However,  it  is  reported  that  the  dam  has 
not  been  overtopped  in  the  last  20  years. 

5.6  OVERTOPPING  POTENTIAL 

The  potential  of  the  dam  being  overtopped  was  investi¬ 
gated  on  the  basis  of  the  spillway  discharge  capacity  and  the 
available  surcharge  storage  to  meet  the  selected  design  flood 
inflows. 


The  analysis  was  performed  assuming  that  the  lake  level 
was  at  spillway  crest  elevation  (29.0  feet)  at  the  start  of  the 
flood  event.  The  computed  inflow  peak  (PMF)  is  15,460  cfs.  The 
HEC-1B  computer  analysis  indicated  that  the  spillway  is  capable 
of  passing  about  2  percent  of  the  PMF  without  the  dam  being 
overtopped.  A  summary  of  the  results  are  as  follows: 


RATIO  OF  PNF 

1.00 

0.75 

0.50 

0.25 


PEAK  INFLOW 

15,460  cfs 
11,600  cfs 
7,730  cfs 
3 ,870  cfs 


PEAK  OUTFLOW 

15,370  cfs 
11,520  cfs 
7,610  cfs 
3,700  cfs 


OVERTOPPING 


2.54  ft 
2.09  ft 
1.57  ft 
0.94  ft 


5.7  EVALUATION 


The  dam  does  not  have  sufficient  spillway  capacity  to 
pass  either  the  PMF  or  one-half  (1/2)  PMF,  without  overtopping 
the  dam.  The  overtopping  of  the  dam  could  cause  the  failure  of 
the  dam,  thus  significantly  increasing  the  hazard  for  the  loss  of 
life  downstream.  The  spillway  is,  therefore,  assessed  as  "seriously 
inadequate"  and  the  dam  is  assessed  as  unsafe,  non -emergency . 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 

Visual  observations  did  not  indicate  any  structural 
problems  with  the  embankment  or  appurtenant  structures  with  the 
reservoir  at  its  present  level.  There  seems  to  be  no  adverse 
conditions  which  would  affect  the  stability  of  the  dam  at  the 
present  time. 

b.  Design  and  Construction  Data 

Design  and  construction  data  is  limited  to  a  sketch 
of  a  typical  original  cross  section  of  the  dam.  There  are  no 
design  calculations  or  construction  data  available. 

On  the  basis  of  performance,  visual  inspection  as 
well  as  engineering  judgment,  the  embankment  and  appurtenant 
structures  appear  to  be  adequate  with  the  reservoir  at  its  pre¬ 
sent  level. 

c.  Operating  Records 

There  are  no  operating  records  kept  or  available. 

There  are  no  records  or  reports  of  any  operational  problems 
which  would  effect  the  stability  of  the  dam. 

d.  Post-Construction  Changes 

It  is  reported  that  the  dam  was  constructed  in  1873 
as  shown  on  the  sketch  included  in  the  drawings.  Subsequent 
to  the  construction,  at  some  unknown  date,  the  crest  was  widened 
to  74  feet.  Details  of  the  changes  are  not  available. 

Visual  observations,  performance  and  engineering 
judgment  indicate  that  the  changes  do  not  adversely  effect  the 
stability  of  the  dam  with  the  reservoir  at  its  present  level. 

e.  Stability  Analysis 

There  is  no  concrete  gravity  structure,  therefore  the 
recommended  Phase  I  guidelines  do  no  warrant  a  structural  stabil¬ 
ity  analysis. 

f .  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  1  and  in  accor¬ 
dance  with  recommended  Phase  1  guidelines,  does  not  warrant 
seismic  analysis. 
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SECTION  7  -  ASSESSMENT/RECOMMENDATIONS 


7.1  ASSESSMENT 

a.  Safety 

Examination  of  available  documents  and  a  visual 
inspection  of  the  dam  and  the  appurtenant  structures  did  not 
reveal  conditions  which  constitute  an  immediate  hazard  to  human 
life  or  property.  However,  the  dam  has  some  deficiencies  which 
require  further  investigation  and  remedial  action. 

Using  the  Corps  of  Engineers  screening  criteria  for 
review  of  spillway  adequacy,  it  has  been  determined  that  the 
dam  would  be  overtopped  for  all  storms  exceeding  approximately 
two  percent  of  the  PMF.  The  overtopping  of  the  dam  could  cause 
the  erosion  of  the  abutments  and  the  downstream  face  of  the 
dam  resulting  in  dam  failure,  thus  significantly  increasing 
the  hazard  for  loss  of  life  downstream.  The  spillway  is  there¬ 
fore  adjudged  as  "seriously  inadequate"  and  the  dam  is  assessed 
as  unsafe,  non-emergency. 

The  classification  of  "unsafe"  applied  to  a  dam  be¬ 
cause  of  a  "seriously  inadequate"  spillway  is  not  meant  to  con¬ 
note  the  same  degree  of  emergency  as  would  be  associated  with 
an  "unsafe"  classification  applied  for  a  structural  deficiency. 

It  does  mean,  however,  that  based  on  an  initial  screening  and 
preliminary  computations,  there  appears  to  be  a  serious  defi¬ 
ciency  in  spillway  capacity  so  that  if  a  severe  storm  were  to 
occur,  overtopping  and  failure  of  the  dam  would  take  place, 
significantly  increasing  the  hazard  to  loss  of  life  downstream 
from  the  dam. 

b.  Adequacy  of  Information 

The  information  and  data  available  were  adequate 

for  performance  of  this  investigation,  except  as  noted  in  Sec-  1 

tion  6.1c.  j 

c.  Need  for  Additional  Investigations 

Since  the  spillway  is  considered  to  be  "seriously 
inadequate",  additional  hydrologic/hydraulic  investigations 
are  required  to  more  accurately  determine  the  site  specific 
characteristics  of  the  watershed.  After  the  in-depth  hydrologic/ 
hydraulic  investigations  have  been  completed,  remedial  measures 
must  be  initiated  to  provide  spillway  capacity  sufficient  to 
discharge  the  outflow  from  the  one-half  (1/2)  PMF  event. 

d.  Urgency 

The  additional  hydrologic/hydraulic  investigations 
which  are  required  must  be  initiated  within  3  months  from  the 
date  of  notification.  Within  12  months  of  notification,  remedial 
measures  as  a  result  of  these  investigations  must  be  initiated. 
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with  completion  of  these  measures  during  the  following  year. 

In  the  interim,  develop  an  emergency  action  plan  for  the  noti¬ 
fication  of  downs tream  residents  and  proper  governmental  auth¬ 
orities  in  the  event  of  overtopping,  and  provide  around-the- 
clock  surveillance  of  the  dam  during  periods  of  extreme  runoff. 
The  other  problem  areas  listed  below  must  be  corrected  within 
one  year  from  notification. 

7.2  RECOMMENDED  MEASURES 


1.  The  gates  for  all  low  level  outlets  should  be  made 
operable. 

2.  Clear  all  brush,  saplings  and  debris  from  the  down¬ 
stream  slope.  All  coniferous  trees  should  be  removed,  while 
larger  hardwood  trees  should  not  be  removed  but  should  be  in¬ 
ventoried  and  their  condition  monitored.  If  a  tree  dies,  the 
area  around  the  tree  should  then  be  monitored  for  possible 
seepage.  A  program  of  periodic  mowing  and  cutting  should  be 
provided . 

3.  All  trees  and  brush  on  the  upstream  face  should  be 
removed  and  periodic  mowing  and  cutting  provided. 

4 .  Slope  paving  stones  missing  from  the  upstream  face 
should  be  replaced. 

5.  The  aqueduct  and  outlet  pipeline  should  be  carefully 
inspected  and  their  capacity  confirmed. 

6.  Provide  a  program  of  periodic  inspection  and  mainte¬ 
nance  of  the  dam  and  appurtenances  including  yearly  operation 
and  lubrication  of  the  reservoir  outlet  system.  Document  this 
information  for  future  reference.  The  emergency  action  plan 
described  in  Section  7. Id  should  be  maintained  and  updated 
periodically  during  the  life  of  the  structure. 
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STATE  OF  NEW  YORK 

DEPARTMENT  OF 

0tat*  Siixjiurrr  mih  §itrucijor 

ALBANY 


/32  U 


Report  of  a  Structure  Impounding  Water 


To  assist  in  carrying  out  the  provisions  of  Section  sa  of  the  Conservation  Law,  being  Chapter  LXV  of  the 
Consolidated  Laws  of  New  York  State,  relating  to  safeguarding  life  and  property  and  the  erection,  reconstruction, 
or  maintenance  of  structures  for  impounding  water,  owners  of  such  structures  arc  requested  to  fill  out  as  completely 
as  possible  this  report  form  for  each  such  dam  or  reservoir  owned  within  the  State  of  New  York  for  which  no  plans 
or  reports  relative  thereto  arc  on  file  in  this  Department,  and  to  return  this  report  form,  together  with  prints  or 
photographs  explanatory  thereof  to  this  department. 

llpyipstesg.  Storage  Reaervoir 

i.  The  structure  is  oii  HcmpsteadL.-Stree t _ flowing  Xftcc ; Tj 0,02. ..Island . :.in  the 

Town  Heaps te ad . County  of . Nassau . x*w?. . Ke w  ..York., . 


.about  halftray  between  Rocltville  Center  and Resip stead.. . 

(Give  curt  distance  and  dmcti.  ii  from  a  wiINkn^sr.  bnd*c.  dam.  villas  main  crmWv'U  i«r  mouth  of  a  nmm) 


a.  Is  any  part  of  the  structure  built  upon  or  docs  its  pond  flood  any  State  lands? . .lifts., 

3.  The  name  and  address  of  the  owner  is...?™®....?.^#....?.?..  . - . 


4.  The  structure  is  used  for.lapauzxdin£...«ater  ..f.or.  rater  ..supply. . . — . . 

.  5.  The  material  of  the  right  bank,  in  the  direction  with  the  current,  is . . . - . '<  at  the 

spillway  crest  elevation  this  material  lias  a  top  slope  of . . inches  vertical  to  a  foot  horizontal  on  the 

center  line  of  the  structure,  a  vortical  thickness  at  this  elevation  of . . . . . loot,  and  the  top  surface  extends 

for  a  vertical  height  of . feet  above  the  spillway  crest. 

6.  The  material  of  the  loft  bank  is . . . . ;  has  a  top  slope  of.. . . inches 

to  a  foot  horizontal,  a  thickness  of . . feet  and  a  height  of . . . feet. 

7.  The  natural  material  of  the  bed  on  which  the  structure  rests  is  (day,  sand,  gravel,  lion  I.  lent,  granite,  shale, 

slate,  limestone,  etc.)  .  3 and  and. ..gray el .  . . . . 


S.  Static  the  clvaractcr  of  tlie  IkxJ  and  the  banks  in  res|>cct  to  the  liar.lnes/  pervipusness,  water  bearing,  effect 
of  exposure  to  air  and  to  water,  uniformity,  etc _ _ _ _ _ _ _ _ _ _ _ _ 


FJ»/>  • 


9>  If  the  bed  is  in  layers.  Die  layers  horizontal  or  inclined?. . .  .  If  inclined  what  is  llic 

direction  of  the  horizontal  outcropping  relative  to  the  axis  of  the  main  structure  and  the  inclination  and  direction 

of  the  layers  in  a  plane  perpendicular  to  the  horizontal  outcropping? _ _ _ _ _ _ _  _ _ 

■  • 


10.  What  is  the  thickness  of  the  layers?.. 


zz.  Are  (here  any  porous  scams  or  fissures?. _ 


j  i  I 


*  as.  The  watershed  at  the  above  structure  and  draining  into  the  pond  formed  thereby  is _ _ _ square  miles. 

Z3.  The  pond  area  at  the  spillway  crest  elevation  is. _ acres  and  tire  pond  impounds....^7.r.!?.^.7.* 

cubic  feet  of  water. 

Z4.  The  maximum  known  flow  of  the  stream  at  the  structure  was _ cubic  feet  per  second  on 

15-  Has  the  spillway  capacity  ever  been  exceeded  by  a  high  flow? _ _ _ 

Can  anyjsossiblc  flood  flow.(rom  the  pond  otherwise  than  through  the  wastes  noted  under  17  and  18  of  this 

report? -  If  so,  give  the  location,  the  length  and  the  elevation  relative  to  the  spillway  crest  and  the 

character  and  slopes  of  the  ground  of  such  possible  wastes . . . . . . . . . 


16.  State  if  any  damage  to  life  or  to  any  buildings,  roads  or  other  property  could  l>c  caused  by  any 
failure  of  the  above  structure.  Describe  the  location,  the  character  and  the  use  of  buildings  below  the  structure 
which  might  be  damaged  by  any  failure  of  the  structure;  of  roads  adjacent  to  or  crossing  the  stream  below  the 
structure,  giving  the  lowest  elevation  of  the  roadway  above  the  stream  bed  and  giving  the  shape,  the  height  and  tiie 
width  of  stream  openings;  and  of  any  embankments  or  steep  slojjcs  that  any  flood  could  pass  over.  Also  indicate 

the  diameter  and  use  made  of  the  ground  bclo.w  the  structure. .  . . 1 . . . . . 

If  the  daa  should  .fail .considerable  damage  would  oe  done  to  the 

.Long. ..I aland  Railroad  to  the.  Ci  ty.!.s..pipe  lines  and  to  the  lower  parts 
o/..R9.ckyille  .Center .. 


17.  Wastes.  The  spillway  of  the  aliovc  structure  is . . feet  long  in  the  deaf;  the  waters  are 

livid  at  the  right  end  by  n..._ - - - - the  lop  of  which  is . _...fivl  alxivc  the  spillway 

crest,  and  has  a  top  width  of . — . . feet;  and  at  the  left  end  by  n. . . . . . .  the 

top  of  which  is - .feet  above  the  spillway  crest,  atul  has  a  top  width  of. . . . . feet. 

zi.  There  is  also  for  flood  disdiarge  a  pipe _ _ inches  inside  diaim&ujnd.tlic  bgttotn  is . . . 

feet  below  the  spillway  crest;  and  a  {sluice,  gate  outlet) . . . . . .‘feet  wide  in  the  dear  by  _ 

feet  high,  and  the  bottom  is - - feet  below  tlic  spillway  crest.  . 


.  w»i 


19.  Apron*.  Delotv  the  spillway  there  Is  XX apron  built  of. . . 

Ulaieiiill 

feet  m<1c  and. . ...  feet  thick.  The  downstream  side  of  the  apron  has  a  thickness  of. 

.for  a  width  . feet. 

so.  lias  the  stfucturc  art? yen k nesses  which  arc  liable  to  cause  its  failure  in  high  flows?.. 


s«.  Sketches.  On  the  hack  of  this  n-|x«rl  make  a  sketch  to  scale  for  each  different  cross-section  of  the  above 
structure  at  the  greatest  depth;  giviii;;  ih;:  /n  ight  and  thcde|>th  from  the  surface  of  the  foiindn'ion.  the  bottom  width, 
tile  top  width  (for  a  toner*  le  *.r  masonry  spillway  at  two  feet  liel*>w  (lie  mi.ll.  the  elevation  of  the  lop  in  reference 
to  the  spillway  crest,  the  length  of  the  ‘action,  and  the  materia*  of  which  the  section  i:;  constructed;  on  the  spillway 
section  show  a  cross  section  of  the  apron,  giving  its  Ividth.  thickness  and  material,  and  show  the  abutment  or  wash 
wall  at  the  end  of  the  spillway,  giving  its  heights  and  thickness.  Mark  each  section  with  a  capital  letter.  Also 
sketch  a  plan;  show  the  above  sections  by  their  top  lines,  giving  the  mark  and  the  length  of  each;  the  openings  by 
their  horizontal  dimensions;  the  abutments  by  their  top  width  and  top  lengths  from  the  upstream  face  of  the  spill¬ 
way  section;  and  outline  the  apron.  Also  sketch  an  elevation  of  each  end  of  the  structure  with  a  cross  section  of 
the  banks,  giving  the  depth  and  width  excavated  into  the  tanks. 

23.  Water  Suti.y.  The  waters  impounded  by  the  above  structure  have  been  used  for  a  public  water 
supply  since.. ..1879 . by . the  ...City  of.  .Hew.  York . . . . 
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